Improving performance and delivering value for customers have become a central theme in business. The software industry has become an increasingly important sector for the economy growth in Tunisia. This study aims to show how using Value Management in the Tunisian software industry for project analysis gives new insight about true project value and performance. This new approach is considered as an appropriate tool for guiding the process of making decisions. It offers tools in order to analyze the service value from the customer and organization perspectives. The results showed that the VM allows to have better performance in the software development project by linking customer satisfaction and cost analysis. The present case shows to service managers how they can benchmark project function to reduce their costs and improve resource allocation taking into consideration what customers consider important during their overall service experience. It can identify best professional practices, orient decisions to improve service value Keywords: Value Management (VM), Software development project, Performance improvement.
Introduction
The need of performance measurement at different levels of decision-making in the service context is undoubtedly not something new [1] . The service industry is the fastest growing industry in the 21st century [2] , including software industry [3] . The software industry is a very demanding and challenging sector characterized by vigorous competition, extensive dependence on intellectual capital and the need for continuous training in new technologies. Tunisian software development companies (SDC) is considered nowadays a strategic business unit (SBU). It grew steadily making its important growth areas in the information and communication technologies sector [3] . Furthermore, many software companies are dealing with significant drops in revenue, and have been forced to reduce labors and decrease research and development investments. So, business managers need to know how various investments, including product value improvement, branding strategies and relationship marketing strategies, relate to organization value increase [4] , [5] . So, this paper offers to managers tools based on Value Management approach in order to increase value and performance of the organization [6] . This study investigates the performance improvement that is associated with the use of value management tools, and the conditions under which such improvement is achieved. The results of the implementation include the identification of the function and the activities, which are properly analyzed and evaluated. They show that there is indeed a positive relationship between Value Management and improvement performance. Via the discussion of the actual implementation, we illustrate first the performance metrics inherent to the value management approach and second how this approach contributes to the performance evaluation of the software development project. In this paper, a general overview of the value management and the project performance is presented. Then, the paper presents a Tunisian software development company case study to illustrate how the Value Management approach can improve business decisions in order to improve the performance of the organization.
Literature review

Software development and Performance
There is an established literature on methods to determine the performance of software development projects. Organizations are able to improve their software development methods by identifying high-performing projects and capitalizing on the best practices associated with these projects. A common method of benchmarking and examining the relative performance of software projects is through the use of the tools of value management. In the software management literature, project performance is seen as an achievement of the project management (PM) success, project success and product success and are aligned to the performance criteria of the individual stakeholders [7] , [8] , [9] . Project management (PM) success considers the achievement of the PM related objectives, inclusive of the traditional measures, i.e. time, cost and quality [10] . Project success considers the objectives of the project stakeholders [9] , [11] . Product success considers the final product or outcome of the project and stakeholders' product satisfaction [11] such as the acceptance of a developed application by the client. Taking into consideration all these dimensions can facilitate the analysis and the improvement of the performance of software development projects. The focus is shifted from a single dimension to multiple dimensions suitable for multiple settings.
In this study, the customer satisfaction measure and the internal cost are used as the measure of the project performance in an exploratory study of software development projects.
Value Management Approach
VM was founded during the 1940s when, due to fewer available resources for non-war efforts, General Electric designed a concept where lowering costing inputs, through creative thinking, could result in a product with the same functionality [12] . Today, VM deals with both increased benefit and decreased cost, and is defined as a formalized open structure that focuses on function to remove causes of unnecessary cost, thereby delivering the best possible solution, as well as potentially exposing unforeseen solutions [13] . The value management (VM) is a structured, systematic and analytical process that seeks to achieve all the necessary functions at the lowest total cost consistent with required levels of quality and performance [14] The VM aims to maximize the overall performance of the organization [15] . It is also considered as an effective way for company to manage their services. The VM is based on fundamental principles that are: management by objectives (the concept of function), finding optimum solution, streamlining selection through indicators, a blend of skills with teamwork, crosscommunication, development of people and groups. Value Management is also concerned with improving and sustaining a desirable balance between the needs of stakeholders and the resources needed to satisfy them. Stakeholder value judgments vary, and VM reconciles differing priorities to deliver best value for all stakeholders. Value management requires the best practice and innovative thinking at all levels in the organizations [16] valuable core competences [17] , mission, strategy and systems [18] a supportive corporate culture that focuses on customers' expressed and latent needs [17] , [19] , [20] , [21] and [22] . In fact, the VM allows achieving the goals of the organization. The functional analysis [24] , [15] and the function analysis system technique (FAST) [23] , [25] are the core of the VM approach. The functional analysis allows the identification of the attributes expected by the customer [26] , [27] , [24] as well as the organization performing these attributes. It is a semantic clarification in the service context of the definition of each service. The 'Function Analysis System Technique' is an important analysis tool. It is used to clarify the relationship between the functionalities expected by the customer and the activities and tasks developed by the organization it serves [23] , [25] . It describes the item or system under study and permits the team to think through the functions that the item or system performs. FAST is a creative stimulus to explore innovative avenues for performing functions. The FAST diagram allows managers also to focus on essential functions to fulfill product requirements and to identify high cost functions to explore improvements. It can also be used to develop criteria in order to maintain high service quality levels and what can be done to improve the service. These criteria allow to measure the customer satisfaction.
In this study, we will use the internal and external functional analysis and the FAST diagram to identify the SDC activity in order to determine the performance of the project.
In value management, we distinguish two types of function: the external and internal functions. The terminology "external functions" designate the "front office" and refers to activities that the customer can see and where he can participate in the process and the delivery of the service act. The "internal functions" are also called "back office", it does not necessarily involve the customer in the production and delivery of the service but it can directly or indirectly influence perceptions if eventually it is linked to the service experience [28] . The link between "external" and "internal" functions or "back and front" offices refers also to the service blueprint in the service marketing literature and serves as a way to identify (the indicators) the critical path of the customer experience. The identification of these critical paths provides key strategic knowledge for the service provider's decision to enhance the customer experience which in turn creates higher level of satisfaction and future positive behaviors [28] , [29] .
In this study, we identify the company's functions using the external functional analysis as a semantic clarification in the service context of the definition of each service. For this purpose, all customers' steps (from design to product delivery) are considered and for each step, service functions are identified as a reference for the customer satisfaction level. To serve the customer, the company implements a set of different activities and tasks that we identify by applying the "internal functional analysis [25] .
To establish the relation between functions, activities and tasks, we used the Functional Analysis System Technique (FAST) diagram [30] . This diagram starts with the more global functions of the total system and then extends to specific functions of individual components. Hence, every external function is achieved thanks to activities developed within the enterprise. The identification of function, activities and products guarantees communication between all stakeholders [31] .
The service value
The term "value" is used in many different cultures and contexts and it can have different meaning depending if the concept comes from the firm or the customer perspective [32] . To provide superior customer value is a difficult task but it can lead to long-term business success for all stakeholders not just to the stockholders [32] , [33] , [34] , [35] , [36] , [37] . Customers who are satisfied are more likely to repurchase the product/services [35] , [38] , [39] and spread positive word of mouth [40] , [41] Organizations that are successful in maintaining delivery of superior value build customer loyalty and customer retention and enhance the quality of the relational exchange between the service providers, the contact person and the customer [43] . Customer value is created when the customer perceives that the benefit of consuming products/services exceeds the sacrifices [44] Benefit is identified as quality, while sacrifice is represented as a price. Reference [45] defines customer value as ''an interactive relativistic preference experience''. Reference [46] identifies four diverse meanings of value: (1) ''value is low price, (2) value is whatever one wants in a product, (3) value is the quality that the consumer receives for the price paid, and (4) value is what the consumer gets for what they give''. In a parallel vein, Reference [42] suggests that value can be classified as values, desired values, and value judgments. The notion of value judgment is the customer's assessment of what has happened (benefits and sacrifices). This implies that value is a process of interpretation of what the customer feels concerning the product or service consumed, relative to the sacrifices (generally price or time). Reference [39] point out that customer value in the marketing literature is generally defined from the consumer's perspective. From the managerial perspective customer value has to be planned for, resources deployed to achieve the desired level and personnel put in place to implement the plan. In the software industry value is delivered through a number of vehicles including quality of product, quality of the documentation, quality of the communication, time, speed of response, etc. Thus, value is a bundle of tangibles and intangibles and differs in configuration across individuals In the present software development company case analysis, the service value management relies on the relationship between the satisfaction of many differing needs and resources used in doing so. The fewer resources or the greater the satisfaction would lead to greater value for the customer and the management. Internal and external stakeholders may all hold differing views of what represents value. The aim of Value Management is to reconcile these differences and enable an organisation to achieve the greatest progress towards its stated goals with the use of minimum resources [46] . Customer value in SDC services means that the whole system is a valueproducing entity [22] .
Methodology
In this research, case study methodology is adopted to show whether using Value Management for project analysis gives new insights about true project performance and value. Reference [47] stressed that a case study is an empirical inquiry that investigates a contemporary phenomenon within its real-life context; when the boundaries between phenomenon and its context are not clearly evident; and in which multiple sources of evidence are used. This case study is conducted, in December 2010, in the Tunisian Software development company which employed 10 persons and has five projects.
The application and analyze of the value management tools is done only on the three projects which information is available. Our data collection relied on direct observations of SDC activities, on document analysis in order to calculate the costs of the different activities of the project and on the questionnaires in order to measure the customer satisfaction.
For the analyze and interpretation of the results, a management group, composed of different disciplines which are project director, project team (developer, quality responsible, etc) and the SDC manager, are constituted. 
Results
Function and activity cost analysis
We conducted interviews with professionals to define activities undertaken into a SDC. Then, we constructed the organizational diagram showing the relation between the customer point of view and the Organization structure axes (FAST: "Functional Analysis System Diagram") [30] , [48] (Appendix). This makes clear connection between axes and cost allocation. Hence the cost for each function (FCi) is evaluated by summing the costs of the connected activities (designated "A1" to "A23").
This research study considered only the personnel costs of the employee operating in the SDC as indicator for the cost activity since the objective was to do an organizational benchmarking. Direct and indirect service personnel are considered. Those direct service personnel are essentially development and test engineer and project directors. The indirect ones are typically managers, accountants, and others who do not usually work directly with customers. Table 1 shows the costs of the different SDC activities.
In our case the function cost is evaluated by the equation 1. 
Customer satisfaction analysis
Functions and criteria identified by the functional analysis were used to develop a questionnaire and measure customer satisfaction using a four-point Likert-type scale, ranging from 1 ("Non satisfied") to 4 ("very satisfied"). The developed measurement scale for customer satisfaction was finally valid, through a pre-test phase, and reliable with eight functions "dimensions" and 20 criteria "items" (table 1). The questionnaire contains 3 parts. The first one is about general information of the respondent: project, phase of the project, respondent function, etc. The second one measures the satisfaction level with regard to the attributes expected by the customer (20 items). The third part contains questions allowing customer to indicate their overall satisfaction.
The questionnaire was administered by personal interviews to a sample of the nine customers of the projects during 1 month (3 customers from each project). 
Value and performance analysis
Using only the costs results, manager could make error if they decide to reduce the costs without the consideration of customer point of view. In order to improve the decision making and to avoid this risk, we suggest that manager must consider simultaneously the customer point of view and the function costs. For this purpose, we developed a visual tool (diagram CS/C: figure 1) presenting these both points of view. In collaboration with the SDC manager, we fixed 80% as a target for customer satisfaction. For costs, the managers fixed 20% as extreme limit. Theses tow limits divided the diagram in four zones associated to three types of decisions (1-Benchmark 2-Improvement and/or innovation and 3 Innovation). 
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Projet 1 Projet 2 Projet3 customer satisfaction limit cost limit Fig. 1 Diagram CS/C "Benchmark zone" groups project functions which have a high customer satisfaction and low cost. For this function, it is useful to apply a benchmarking taking into consideration the customer feed back and the production system details to extract the best practices. So, manager could standardize theses practices in the other project. In this study case three functions can be considered as 'Benchmark' ("Marketing and commercial" and "Administration" for the three projects and "Project management" for the project 2).
Innovation zone contains functions that are not satisfying the customers and costly. Managers should implement innovation action in order to reduce the costs and improve the customer satisfaction. So, they should understand the attributes that drive guest's choices. The open innovation approach can be a useful to involve all stakeholders in order to create a continuous improvement and to innovate. For our case, the "development function" must be concerned by innovation action. Improvement and or innovation decision concern two zones of the diagram CS/C: the first zone contains the function characterized by the low cost and the high customer satisfaction. The second zone regroups the functions which have a high cost and low customer satisfaction. In our study, the function "Project management", "validation" and "delivery" should be improved.
The function "project management" (for project 1and 3) is costly and appreciated by the customers. So managers have to analyze the cost structure and find the costly activities to make the best decisions. The benchmarking applied (project 2) gives alternatives to adopt for these functions.
For the function "Validation" and "delivery" (for the project 1, 2 and 3), the cost is low and customer satisfaction is low. Using the questionnaire, we found that customers are not satisfied with the product quality and the training effectiveness. So, managers must do further analysis for the hole process, from design to the delivery process, to find solutions. The best practices founded for the benchmark products can be helpful in this case.
The VM approach permits managers to identify what is being done with resources under their control. When the cost is high and the customer satisfaction is low, the activities related to the product become target for cost reduction and improvement. SDC management can use the result of VM to evaluate which function to retain and which activities to improve, according to market conditions and customer demand.
This study demonstrated that Value management produces distinctly different results that a traditional project cost analysis. The simultaneously consideration of the customer point of view and the cost allows us to determine that only two functions are efficient and four functions cause problems of the projects for the two point of view: customer point of view and manger point of view. Although, using only the cost results, we have found that only two functions (development and project management) showed the dissatisfaction of the management. So, basing on these findings, we note that decisions are different and more appropriate. The results of this study suggest that analyzing simultaneously the customer satisfaction and the cost have significant benefits for project management. So, we can in the same time satisfy the manager and customer by the implementation of the improvement action and project.
Furthermore, costs can provide operators with the information that they need in order to determine whether they can afford to adjust their prices, according to competitive project or product offerings.
The proposed diagram (CS/C) helps manager to make decision and to orient and prioritize the improvement project. It allows managers to identify easily the costly activities and to implement action to analyze their cost structure. We can easily take decision to improve both customer satisfaction and the cost of the products taking into consideration the customer needs and the activity cost structure analysis. All the information gained from a VM study should be shared with the employees of the establishment to conduct activities in a more efficient manner. Once employees and management comprehend the potential opportunities of a value management system, they can manage the project and execute tasks in more profitable ways while delivering real value to the customer. Thus, all functions that are unprofitable should be improved. Taking such steps will help managers fully to realize the potential benefits of using a value management approach to invigorate the profit potential of their project.
The proposed study which uses a value management tools helps also to determine which products or services are profitable, which customers are the most valuable, whether processes are value added or not, and where efforts toward improvement should be made. It can be considered as a qualitative approach to identify the basics of a service orientation and how both parties perceive the service experience in a specific cultural context as well as delimitating subtle differences with customers.
Discussions and managerial implications
The results of this study show that value management approach in a software development project is a feasible way to gain detailed insight about the project's value. The use of VM tools allows managers to extract the best value combination taking into consideration both customer satisfaction and cost of the product. That improves the decision making process and orients managers to the prior improvement project for the best profit.
Using VM methods, a manager of a SDC can now analyze the true underlying profitability and customer satisfaction of a project, taking into consideration the entire project's cost structure and the customer point of view. This is not only true for a software development project, as was demonstrated in this study, but also for other types of projects. Armed with this knowledge, managers can take the necessary steps to alter their operation and reconfigure their project to improve the customer value and their facility's bottom line profitability.
Conclusions
In this study, we showed that a value management approach was successfully adapted to a software development project in Tunisia. The proposed model allowed to determine the costs and to analyze the customer satisfaction for each project function. This process resulted in the establishment of the costs of the different activities for all projects. Therefore, the study was able to provide value for the project function by calculating a cost and the customer satisfaction for the different projects.
The results of this study suggest that adopting a VM approach may have significant benefits for software project management. This combined approach allows to enhance the quality of decision making process. Although, it was applied to software development project, its implications can be broadly extended to virtually all types of projects.
Among the principal limitations of this study were the exploratory nature, the number of samples used (only a single SDC in Tunisia) and the period of the implementation of the value management tools (only one month). Management should also calculate costs for the other projects, in order to determine all the reasons for the overall high cost and low customer satisfaction. Nevertheless, despite these limitations, the study demonstrated that VM can develop effective function /project and orient managers by measuring value. It has been suggested as an appropriate tool for guiding and directing the process of making decision.
